When cells were prctreated with amounts of interferon which caused a 92 to 99 ~o reduction in virus production, the yields of infectious RNA were inhibited by 67 to 81%, while the rate of incorporation of [3H]adenosine into total virus specific RNA was inhibited by only 48 to 65 ~/o. Sucrose gradient analysis of the virus specific RNA synthesized in untreated infected cells showed it to consist of (i) 45 S infectious RNA which is probably the RNA of the mature virus, (ii) 26 S ribonuclease-sensitive RNA, possessing not more than 3 °/o of the infectivity of 45 S RNA, whose function is not known, but which is the major component early in infection, and (iii) 20 S ribonuclease-resistant RNA, which is probably a double-stranded rcplicative form. The inhibition by interferon of the synthetic rates of these three RNA species was not uniform. 45 S RNA showed the same sensitivity to interferon as did infectious RNA. The synthesis of 20 S ribonuclease-resistant RNA and of 26 S ribonuclease-sensitive RNA were relatively resistant to interferon action.
INTRODUCTION
The growth of both RNA and DNA viruses is inhibited in cells treated with interferon. Interferon itself is not directly antiviral (Ho & Enders, 1959; Vil~ek, 1960) ; its effect is exerted within the cell and is dependent on host cell RNA and protein synthesis (Taylor, 1964; Levine, 1964; Lockart, 1964; Friedman & Sonnabend, 1965 a) . It is not known how viral replication is blocked in the interferon-treated cells, but the sensitive stage in the virus growth cycle must lie beyond uncoating of the virus since infection initiated with infectious RNA is also inhibited in cells treated with interferon (Mayer, Sokol & Vil~ek, 1961 ; De Somer et al. 1962; Grossberg & Holland, 1962) . In cells infected with RNA viruses, interferon inhibits the formation of infectious RNA (De Somer et aL 1962; Lockart, Sreevalsan & Horn, 1962) and the incorporation of labelled precursors into virus-specific RNA (Taylor, 1965; Friedman & Sonnabend, 1965b; Gordon et al. 1966) . Synthesis of viral RNA may be directly inhibited in the interferon treated cell, but such an inhibition could also result from aprimary effect of interferon on the synthesis of the specific polymerase required for viral RNA replication.
Investigations exploring these possibilities are described in this and the accompanying report.
This communication reports the effect of interferon on the synthesis of various viral RNA components in chick embryo fibroblasts infected with Semliki forest virus. Semliki forest virus is an RNA-containing arbovirus sensitive to interferon and resistant to actinomycin D. At least three virus specific RNA components have been demonstrated in chick embryo fibroblasts infected with Semliki forest virus by sedimentation in sucrose gradients (Sonnabend, Martin & M6cs, 1966) . These three components are: (i) a ribonuclease-sensitive RNA component which is infectious and is similar in its sedimentation characteristics to RNA extracted from purified Semliki forest virus; (ii) a double-stranded ribonuclease-resistant component; (iii) a ribonuclease-sensitive component of low infectivity sedimenting more slowly than purified Semliki forest virus RNA (' interjacent RNA') (Martin, 1966) . The effects of interferon on the synthesis of these three species of viral RNA as well as on the formation of infectious RNA, mature virus and the rates of synthesis of total virus specific RNA have been compared. The degree of inhibition of these various components is not uniform. In the following paper (Sonnabend et al. 1967 ) the effect of interferon on the synthesis and activity of the viral RNA polymerase responsible for the synthesis of at least one of the Semliki forest virus RNA components is described.
METHODS

Preparation of virus stocks.
The basal medium used in these experiments was Gey's salt solution containing 0.25 ~/o lactalbumin hydrolysate and buffered with 0"005M-2-amino-2-hydroxylmethyl propane 1:3 diol. (tris), pH 7.6. The Kumba strain of Semliki forest virus (Smithburn, 1952; Kerr, 1952) was grown in fibroblasts from 10-day-old chick embryos, prepared as described by Taylor (1965) , and was cloned twice by selecting plaques on chick embryo fibroblast monolayers. High titre virus stocks free from interferon were prepared from the cloned virus by incubating chick embryo fibroblasts with 1 to 5 plaque forming units (p.f.u.)/cell in the presence of 0.5 #g./ml. actinomycin D in basal medium supplemented with 2-5 % (v/v) calf serum. Ten hr after infection the cells and culture medium were frozen and thawed twice and cell debris removed by centrifugation. Virus was stored at -70 °.
Preparation of interferon.
Three preparations of varying purity were used in these experiments; all were derived from influenza (B/England/939/59)virus infected allantoic fluid. Two of them were prepared by the method of Fantes, O'Neill & Mason (1964) , and had specific activities of 1.1 × 105 and 2 x 103 units/mg, protein; the latter sample was not subjected to DEAE cellulose chromatography. The third sample (specific activity 2-9 x 104 units/rag, protein) consisted of bulked off-peak fractions from a 'CM-Sephadex' column and was prepared by the method of Fantes (1965) .
Assays of virus and interferon.
Plaque assays for infectious virus were made by the method described by Taylor (1965) . Before use, interferon preparations were assayed by a plaque-reduction method using Semliki forest virus as the challenge virus. Interferon dilutions in basal medium were added to 24 hr cell monolayers in 6 cm. Petri dishes. After 4 hr at 37 °, interferon was removed and 50 to 100 p.f.u, of Semliki forest virus added. After an additional hour at room temperature the cells were Effect of interferon on RNA synthesis 27 overlaid with the same overlay medium used in assays for infectious virus. Plaques were counted 48 hr later. One unit of interferon was the amount which reduced the number of Semliki forest virus plaques by 50 %. For the estimation of specific activity of the purified interferon preparations, the titre was taken as the reciprocal of the highest dilution of a sample that completely protected cells against 100 TCD 50 of Semliki forest virus.
Assay of infectious RNA. Confluent 48 hr monolayers of chick embryo fibroblasts in 6 cm. Petri dishes were washed with basal medium. One ml. of M-NaC1 was added for 16 min. then removed, and the RNA, in 0.2 ml. of 0.15M-NaC1, 1-2 x 10-3M-MgC12 and 1 x 10-3M-CaC12 was added. After 1 hr at room temperature monolayers were overlaid as in the assays for infectious virus.
Conditions for virus growth. In studies on the effect of interferon on virus growth and RNA synthesis the following procedure was employed. Two 24 hr cultures in 6 cm. Petri dishes (2 x 107 cells) were treated with interferon in basal medium, or with basal medium alone for 4 hr at 37 °. The interferon was removed and the cells incubated with virus (10 to 100 p.f.u./cell) in a volume of 0.5 ml. After 1 hr at room temperature 4 ml. of basal medium containing 2 #g./ml. of actinomycin D was added and the cells left at 4 ° overnight. The following morning the cultures were washed and 4 ml. of fresh warm basal medium containing 2 #g./ml. actinomycin D was added. Incubation at 37 ° was started and this was taken as zero time. At appropriate times cells were removed from the Petri dishes, pooled, frozen and thawed, and assayed for infectious virus.
Estimation of rates of RNA synthesis.
[3H]adenosine (10 #c./dish) was added to two Petri dishes for 15 min. at various times after infection. The medium was decanted and the cells rapidly washed once with an ice-cold solution containing adenosine (0.01M). Cold 0-25N-perchloric acid containing 0.9 % sodium pyrophosphate (5 ml.) was added to each Petri dish and left for 15 min. Cells were then washed twice with 5 ml. of the perchloric acid + sodium pyrophosphate solution, and three times with 5 mh of 5 % (w/v) trichloracetic acid. The cells were then removed from the Petri dishes, pooled and washed twice in centrifuge tubes with 5 ml. cold 5 % trichloracetic acid. RNA was hydrolysed by heating the cells in 5 ~/o trichloracetic acid at 90 ° for 1 hr. Aliquots were removed for radioactivity determinations and for RNA estimations by the orcinol method (Hurlbert et al. I954) . Checks on cultures to which [3H]adenosine had been added and immediately removed showed negligible retention of label; the final trichloracetic acid washings were free from radioactivity. In all experiments uninfected actinomycin-treated cultures were labelled together with the infected series, and corrections made for the small amount of actinomycin-resistant incorporation in uninfected cells, which represented only 2 % of the maximum incorporation into actinomycin-treated infected ceils. It will be assumed that this corrected actinomycin-resistant incorporation represents synthesis of RNA specifically induced by virus infection.
Extraction of RNA for infectivity and sucrose gradient analysis. [3H] adenosine (20 #c./plate), or [l~C]uridine (5 #c./plate) were added to infected cells on commencing incubation at 37 °. At appropriate times after infection the medium was decanted and cells washed three times in the Petri dishes with cold potassium phosphate buffer (0.1 M, pH 7-2) containing bentonite (1 mg./ml.). Cells were scraped off the glass and E. MI~CS AND OTHERS homogenized in the phosphate buffer (containing bentonite) with 20 to 30 strokes in a Dounce homogenizer. Nuclei were removed by centrifugation at 600g for 10 min. Disodium ethylenediaminetetraacetate (EDTA) to a final concentration of 0.001M was added to the cytoplasmic extract with 0.5 vol. of 10 % sodium dodecyl sulphate. After stirring for 3 min. at 37 °, KC1 was added to a final concentration of 0.1M together with an equal volume of water-saturated phenol, and stirring was continued for a further 3 min. at 37 °. The phenol and aqueous phases were separated by centrifugation and the aqueous phase re-extracted with 0.5 vol. of water-saturated phenol. Phenol was removed from the aqueous phase by three extractions with ether, and the ether removed by a stream of nitrogen. The final preparation, containing 1 mg./ml. bentonite, was stored at -70 °. After 6 hr exposure to [all] adenosine or [14C] uridine, virtually all of the acid precipitable radioactivity in these cytoplasmic extracts was rendered acid soluble by treatment with 0-33N-NaOH at 37 ° for 18 hr. The sedimentation profile of the RNA in sucrose gradients (see below) was identical when RNA was labelled with either [3H] adenosine or [14C] uridine. When the extracted RNA was treated with ribonuclease (2 #g./ml.) this was done in 0.1M-KC1, 0.01 M-tris, pH 7.2, for 10 min. at 30 °.
Sucrose gradients. RNA extracts (0.3 ml.), to which had been added 250#g. of chick ribosomal RNA, were layered on top of 4-4 ml. linear sucrose gradients [5-20 % (w/v) sucrose; 0.1 M-KC1; 0.01M-tris + HC1, pH 7.5; 0.001 M-EDTA] and run in the SW 39 rotor of the Spinco model L ultracentrifuge at 38,000 rev./min, for 2½ hr at 4 °. Fractions (12 drops, 0.22 ml.) were collected by piercing the bottom of the tube, and portions of each fraction dried on strips of Whatman no. 1 filter paper. When fractions were examined for ribonuclease sensitivity, equal portions of each fraction were incubated with and without 2 #g./ml. of ribonuclease at 30 ° for 10 min. Precipitation of the samples on paper, washing and preparation for counting were by the methods described by Dalgarno et al. (1966) . Fractions were also diluted for optical density measurements and infectivity assays.
Counting of 3H and x4C. RNA hydrolysates in 5 % trichloracetic acid (0.5 ml.) were counted in a Packard 'Tricarb' liquid scintillation counter in 10 ml. of dioxane scintillation fluid (4.0 g. diphenyloxazole, 0.1 g. 1,4-bis-2[4-methyl-5'phenyl-oxazolyl] benzene and 180 g. naphthalene per litre of dioxane). Samples on paper were counted in a toluene scintillation fluid as described by Dalgarno et al. (1966) . Counting efficiencies in 5 % trichloracetic acid in dioxane were 22 % for 3H and 70 % for 14C respectively. When 14C and 3H were counted together the settings on the channels of the scintillation counter were such that negligible 3H counts appeared in the 14C channel, and corrections were made for 14C counts appearing in the 3H channel. Under these conditions the counting efficiency of 14C was 48 %.
Materials.
[ZH]adenosine (specific activity 2.9 c./m-mole) and Figs. 1 and 2 ; actinomycin did not inhibit virus growth, in agreement with the findings of Taylor (1965) . The duration of the growth cycle depended on the multiplicity of infection. With an added multiplicity (m) of 20 p.f.u./ceU (Fig. 1 ) the rise in intracellular virus titre began at 3½ to 4 hr after infection and reached a maximum at about 8 hr; when m = 70 p.f.u./cell (Fig. 2 ) the latent period was 2½ hr and maximum yields were obtained at about 6½ hr after infection. Exposure of cells to 40 units/ml, of interferon followed by infection at an added multiplicity of 20 p.f.u./cell caused a 99 % inhibition of virus yield (Fig. 1 . The rate of actinomycinresistant RNA synthesis began to rise 2 hr after infection, and reached levels of 40 to 60 % of the maximum rate at 3 to 5 hr after infection, at a time when virus production was only commencing. When m = 20 p.f.u./cell, maximum rates of actinomycinresistant RNA synthesis were seen at about 6{ hr after infection ( Fig. I a) ; but when (Fig. 2a) . One or more peaks of RNA synthesis were observed before the maximum rate was attained (Figs. 1 a, 2a) . The number of these peaks and the time when they were observed depended on the multiplicity of infection and the frequency with which samples were taken for measurement of the rate of RNA synthesis. Taylor (1965) also observed a subsidiary peak of RNA synthesis preceding the maximum rate in chick embryo fibroblasts infected with Semliki forest virus. The significance of this phenomenon is not at present apparent and is under investigation.
Interferon caused a marked inhibition in the rate of actinomycin-resistant RNA synthesis in infected cells, as shown in Figs. la and 2a. Rates of RNA synthesis before 5 hr post-infection were relatively less inhibited by interferon than at the time of maximum incorporation. A delay in onset of viral RNA synthesis was also observed in the interferon-treated cultures. The extent of the inhibition caused by interferon was dependent upon both the amount of interferon added and the multiplicity of infection (Table 1 ). The greatest inhibition of the rate of RNA synthesis was seen with cells treated with high levels of interferon and infected at a low multiplicity (cf. Figs. 1, 2) .
The values for the cumulative incorporation of precursor into virus-specific RNA were calculated from the rates of RNA synthesis and are included in Figs. 1 b and  2b . By the time final virus yields were attained, interferon caused a far greater inhibition of virus titre than of RNA synthesis. The extreme case is shown in Fig. 2 , where 8 units/ml, of interferon caused a 92 % inhibition of virus titre and only a 48 % inhibition of total virus specific RNA synthesis. A difference in response was observed in every experiment (Table 1) . I" Rates of RNA synthesis at the time of the earliest peak (early) and at the time when the maximum rate of RNA synthesis (maximum) was observed in the controls. The actual times depended on the multiplicity of infection; e.g. when 70 p.f.u./cell were added the maximum rate of RNA synthesis was seen 5 hr post-infection and there was an early peak 3 hr post-infection; when this was reduced to 20 p.f.u./cell, these times were 6½ hr post-infection and 4 hr post-infection respectively. ~: Cumulative values for RNA synthesis were calculated from the rates of RNA synthesis per 15 min. except for the experiment where ceils were incubated with 50 p.f.u./cell, when [3H]adenosine was present throughout infection.
Effect of interferon on the formation of ribonuclease-resistant and infectious RNAs
The discrepancy between the degree of inhibition of RNA synthesis and virus production following interferon treatment prompted a closer investigation into the effects of interferon on the formation of particular species of virus-induced RNA. portion of the total acid precipitable radioactivity resistant to 2 Fg./ml. of ribonuclease determined. Estimates were corrected for the small amount of core material (about 8 %) remaining after ribonuclease treatment of RNA extracted from purified virus. In a typical experiment interferon caused a 97 % decrease in final virus yield (Fig. 3) . Incorporation into nuelease-resistant RNA represents about 30 % of the incorporation into nuclease-sensitive RNA in infected untreated cultures although a somewhat lower estimate (15 %) was obtained when nuclease-resistant RNA was determined on material separated on sucrose gradient (see below). Interferon inhibited synthesis of both types of RNA, but the nuelease-sensitive incorporation was inhibited to a greater degree (73 %) than the nuelease-resistant incorporation (48 %).
Infectious RNA. The effect of interferon (10 units/ml.) on the formation of infectious viral RNA, on the incorporation of [3H]adenosine into RNA and on virus production was investigated (Fig. 4) (m = 50 p.f.u./cell). Infectious RNA formation was more sensitive (81% inhibition) to interferon than actinomycin-resistant RNA synthesis (74 % inhibition), but not as sensitive as virus production (97 % inhibition). Similar relative sensitivities of virus, infectious RNA and RNA synthesis were observed when various amounts of interferon at different multiplicities of infection were used (Table 1) .
In an experiment where they were directly compared, interferon caused a greater inhibition of infectious RNA formation (85%) than of nuclease-sensitive RNA synthesis (69 ~/o). Hence, it appears that although infectious RNA formation was less sensitive to interferon than virus production, the synthesis of single-stranded virusspecific RNA was even less sensitive. A possible explanation of this difference may be that nuclease-sensitive RNA represents a mixture of infectious and non-infectious components. This possibility was examined by sucrose gradient analysis of RNA extracts.
Effect of interferon on synthesis of 45 S, 26 S and 20 S RNAs
RNA components of infected, untreated cultures. When RNA labelled with [3H]-adenosine was extracted from actinomycin-treated cells infected with Semliki forest virus and sedimented on a sucrose gradient, the radioactivity profile showed two major peaks (Fig. 5) . The fastest sedimenting peak (Sw,~0 = 45 S) was infectious ( Fig. 6 ) and identical in its sedimentation characteristics with RNA extracted from purified Semliki forest virus (Sonnabend et al. 1966) ; it was presumably the progeny viral RNA. The slower sedimenting peak could be resolved into two components--a ribonuclease-resistant RNA (S~,~ 0 = 20 S; fig. 5 ) with the characteristics of a doublestranded RNA (Sonnabend et aL 1966) , and a species of RNA sensitive to ribonuclease, possessing not more than 3 % of the infectivity of 45 S RNA and sedimenting with an S value of 26 S (Fig. 5) . This component was called interjacent RNA (Martin, 1966) ; its structure and function are unknown. R. M. Friedman (personal communication) also showed that Semliki forest virus infected chick embryo fibroblasts contained three viral RNA species similar to those described here. The times of appearance of these three components during the infection cycle were analysed (Fig. 6) . Early in infection (3 hr) the 26 S interjacent RNA was the predominant species, although a considerable proportion of the 20 S double-stranded RNA was also present. As infection proceeded the proportion of 45 S viral RNA increased and the proportions of the other two species declined. In the experiment shown in Fig. 6 , labelled precursor was added at the time of infection; in other experiments, when much shorter periods of labelling were used at 4 to 6 hr after infection, radioactivity appeared first in the 26 S and 20 S RNAs; the 45 S viral RNA was labelled only after 15-20 rain. incubation with the precursor (Sonnabend et aL 1964) . R. M. Friedman (personal communication) showed that 20 S RNA was labelled in advance of 26 S RNA.
Effects of interferon. In the experiment illustrated in Fig. 6 , a second series of plates treated with 10 units/ml, of interferon before infection was worked up in parallel with the control series. In the interferon-treated cultures 26 S RNA remained the major component throughout infection. This was shown more clearly in a second similar experiment, when untreated infected cells were labelled with [a4C]uridine, while the interferon-treated cells were incubated with [3I-I]adenosine. RNA extracts were prepared and titrated for infectious RNA. Portions were then mixed and subjected to sucrose gradient analysis in the same tube so that the sedimentation profiles could be compared directly. The 3H and z4C radioactivity profiles were similar to those shown in Fig. 6 [3H]adenosine was added 4 hr later. After a further 2 hr incubation the cells were removed and RNA extracted as described under Methods. Chick ribosomal RNA (0"25 nag.) was added to 0-3 ml. of the extract and the mixture sedimented for 2½ hr at 38,000 rev./min, in a 5 to 20 % sucrose gradient. Total acid-insoluble BH radioactivity (©--©); acid-insoluble radioactivity resistant to ribonuclease digestion (2/zg./ml. for 10 rain. at 30 °) (A ---~); optical density at 260 m~ (0--@). Fraction 1 was from the bottom of the tube.
from the nuclease-resistant radioactivity. The specific activities of the three species of RNA were then calculated; the specific infectivity of the total RNA was measured and the results summarized in Fig. 7 . The 45 S RNA was inhibited by interferon to the same extent as infectious RNA; this was to be expected as 45 S RNA is the major infectious component (not more than 1-3 % of the total infectious RNA appears in the 20 S to 26 S RNA region of the gradient (Fig. 6) ). Interferon caused no significant change in the ratio of infectivity to radioactivity in the 45 S region, implying that the viral RNA synthesized in the presence of interferon was in no way different from that formed in its absence. The synthesis of the 26 S interjacent RNA and of the nuclease-resistant 20 S RNA were [3HI-adenosine was added at zero time and the RNA extracted with phenol sodium dodecyl sulphate 3, 4½, 6 and 7.5 hr later. The specific activity of the RNA was determined and samples subjected to sucrose gradient analysis (see Methods). Total ribonuclease-resistant radioactivity and infectivity of the RNA fractions derived from the gradient were determined.
The ordinates represent specific activities (counts/min./Fg. RNA) and specific infectivities (p.f.u./Fg. RNA) of each fraction. The area under each radioactivity curve is equal to the specific activity of the total RNA before fractionation; this estimate is shown in the upper right-hand corner of each panel. Total acid-insoluble radioactivity ( ), ribonucleaseresistant radioactivity ( ...... ), and infectivity of RNA (0--0). relatively resistant to interferon. For example, at 6 hr post infection the percentage inhibition of 45 S RNA synthesis was 74 °/o, that of 20 S RNA 55 % and that of the 26 S RNA only 30 %; virus production at this time was inhibited by 93 %. At other times during infection, and in other experiments, synthesis of both 26 S and 20 S RNAs was inhibited to about the same degree. These results are in reasonable agreement with those obtained from experiments on ribonuclease-sensitive and ribonuclease-resistant RNA (e.g. Fig. 3) . 
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DISCUSSION
Interferon inhibits Semliki forest virus production to a greater extent than infectious RNA formation. This is similar to Ho's (1963) observation on the effect of interferon on the growth of Eastern equine encephalitis virus in chick cells, but differs from the results of Lockart et al. (1962) who found that growth of Western equine encephalitis virus and formation of infectious RNA were inhibited by interferon to the same degree. Synthesis of Semliki forest virus viral RNA estimated as the actinomycinresistant incorporation of precursors into total RNA is more resistant to interferon than infectious RNA formation. Analysis of the effect of interferon on the synthesis of the individual species of virus induced RNA shows 45 S RNA synthesis to be inhibited to the same degree as infectious RNA formation. It thus appears that the small amount of 45 S RNA made in the interferon treated cell is fully infectious. Synthesis of 26 S RNA and of 20 S RNA is relatively resistant to inhibition by interferon.
The inhibition by interferon of the formation of all classes of Semliki forest virus RNA in chick embryo fibroblasts was reported by Friedman & Sonnabend (1965b) . This result also showed a relative resistance of the more slowly sedimenting viral RNA component which at that time was believed to represent double-stranded RNA. The results with Semliki forest virus differed from the observation of Gordon et al. (1966) that interferon inhibited the synthesis of all classes of Mengo virus RNA in L cells to the same degree. These differences may be due to differences in the interaction of Mengo virus with L cells or, more likely, to the fact that Gordon et al. used higher concentrations of interferon which may have masked the differential effects of interferon on the synthesis of the various species of RNA.
It is difficult to account for the relative resistance to interferon of 26 S RNA synthesis without some idea of its structure and its relevance to the growth of the virus. RNA with similar characteristics has been described in cells infected with other RNA viruses (Brown & Cartwright, 1964; Dalgarno & Martin, 1965; Kelly, Gould & Sinsheimer, 1965; Sreevalsan & Lockart, 1966) and it is unlikely that the formation of this class of RNA is peculiar to the growth of Semliki forest virus in chick embryo fibroblasts. Kelly et al. (1965) presented evidence that in Escherichia coli infected with phage MS2, 20 S RNA which is analogous to 26 S Semliki forest virus RNA, is a randomly coiled form of progeny RNA. In a previous communication (Sonnabend et al. 1966) it was suggested that 26 S Semliki forest virus RNA may similarly represent progeny RNA randomly coiled before it has assumed the characteristic secondary structure it possesses after incorporation into particles, and that the transition of 26 S RNA to the more compact configuration of 45 S RNA may require the participation of a specific protein, possibly the structural protein of the virus. If this is so, the observation that 45 S RNA remains a minor component throughout infection in interferon-treated cells (Fig. 6 ) may be a reflexion of the low concentrations of virus specific proteins produced in these cells, leading to an accumulation of 26 S RNA. Viral RNA and protein synthesis are probably interdependent, i.e. viral RNA synthesized by the viral polymerase will direct the formation of more polymerase. Hence, inhibition of either process might be expected to have similar consequences. It is thus impossible to conclude on the basis of the observations presented above whether interferon acts primarily as an inhibitor of viral RNA synthesis or of viral protein synthesis. However, since the antiviral action of interferon is nonspecifically directed against both DNA and RNA viruses, it is likely that the target for this action reflects a similar lack of specificity. Unlike the synthesis of nucleic acid, the mechanism of viral protein synthesis is probably similar in the growth of both RNA
